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PRESSURE SENSITIVE ADHESION/RELEASE 



(57) An adhesive sheet capable of repeated adhe- 
sion and release is provided. A non-adhesive protective 
material 3 layer is provided to the surface of a substrate 
1 coated with an adhesive agent 2 so that the spaces 
obtained by multiplying the surface area of adhesive 
sections by the thickness (distance) of the protective 
material are adjusted so that the adhesive sheet will be 
capable of repeated adhesion and release. 
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Description 
TECHNICAL FIELD 

[0001] This invention relates to an adhesive sheet 
having an adhesive face capable of repeated adhesion 
and release which can be used in a wide range of ap- 
plications such as construction materials or packaging 
materials for foods and sundries. 

BACKGROUND ART 

[0002] In the past, a tape or other surface coated with 
an adhesive was entirely covered in one way or another 
with a peelable release sheet, and this release sheet 
was then removed immediately prior to sticking the ad- 
hesive product to the required surface of an article. 
[0003] For instance, a cellophane tape has a structure 
in which one side of a regenerated cellulose film is coat- 
ed with an adhesive, the opposite side is coated with a 
release agent, and this product is cut to a narrow width 
and wound in a roll so that the face side coated with the 
adhesive overlaps the face side coated with the release 
agent and serves as a covering. The adhesive is ex- 
posed and tacky on the two end faces of the roll, but the 
outer surface of the roll can be handled without sticking 
to anything that touches the face side coated with the 
release agent. When needed, the outer end of the 
wound tape is peeled away and pulled out, then cut off 
for use. 

[0004] The opening of a bag is often coated with an 
adhesive and then covered with a protective film to pro- 
duce an easy resealable packaging bag. The bag is 
filled with its contents, the protective film is removed, 
and the face side coated with the adhesive is stuck to 
its intended location to seal the bag. When the contents 
are put in and taken out of this packaging bag, the bag 
can be easily opened and resealed. However, once the 
protective film has been removed, the face side coated 
with the adhesive remains sticky. 
[0005] The surface coated with the adhesive has pow- 
erful adhesive strength, but this strength is lost if the sur- 
face touches an oil, a nonvolatile liquid, or a solution 
containing solids. For example, if this surface is touched 
with the fingertips, the oils on the hand adhere to the 
surface and markedly diminish its adhesive strength. If 
the surface is touched by water or a solvent such as an 
alcohol, the adhesive strength will be restored once the 
liquid evaporates away, but if it is touched by a solid in 
the form of a powder or granules, the solid will cling tight- 
ly and be difficult to remove, and this greatly lowers the 
adhesive strength of the surface. 
[0006] Methods that have been used to weaken the 
adhesive strength of the adhesive include adding a syn- 
thetic resin or an inorganic material to the adhesive, and 
applying the adhesive in dots. Another way is to process 
the solid surface to be brought into contact with the ad- 
hesive surface so as to provide a dotted pattern thereon, 



thereby reducing the contact surface area thereof, or to 
apply a release agent, so that the adhesive surface may 
be made mechanically easier to handle. 
[0007] Adhesive labels are commonly used as a 

5 means of conveying information by being printed with 
letters or figures as well as tags. Generally, as shown in 
FIG. 15, such labels have a structure in which a sepa- 
rator 1 3 (made of paper or a synthetic resin film) is pre- 
pared by coating a separator substrate 1 1 with a release 

10 agent 12, this separator 13 is coated with an adhesive 
14, and a sheet of paper or a synthetic resin film that 
serves as a label substrate 15 is applied. 
[0008] The surface is printed and half-cut (punching 
in which the blade cuts down through part of the sepa- 

'5 rator) into the required label shape, the unnecessary 
border is peeled away, and the strip is wound as shown 
in Fig. 16, with labels 16 coated with an adhesive ar- 
ranged in a continuous line and spaced apart at regular 
intervals on the separator 13. The separator 13 is inte- 

20 grated as a protective covering material with the labels 
16, and is discarded after the labels 16 are peeled off 
for adhesion. A recyclable separator has been devel- 
oped, in which the separator is made from paper and 
water-soluble poval (polyvinyl alcohol) is used for the 

25 release agent 12, but nearly all of this is discarded as 
refuse along with the trim loss 17. 

DISCLOSURE OF THE INVENTION 

30 [0009] The present invention is an adhesive sheet ca- 
pable of repeated adhesion and release, and provides 
an adhesive sheet that will not stick to the fingers during 
peeling, and affords easy mechanical handling when at- 
tached to a packaging bag or the like. 

35 [0010] The present invention is an adhesive sheet ca- 
pable of repeated adhesion and release, wherein a non- 
adhesive protective material layer is provided to the sub- 
strate surface on the side coated with an adhesive agent 
so that spaces obtained by multiplying the surface area 

40 of the adhesive sections by the thickness of the protec- 
tive material layer are regulated. 
[0011] The above-mentioned protective material is a 
non-adhesive material, and is used in the form of a mesh 
or lines. Lines may be laid out both horizontally and ver- 

45 tically to create an overall mesh shape, or they may be 
arranged in just one direction. In any case, the cross 
sectional shape of the structural units can be circular, 
elliptical, triangular, square, polygonal, or a combination 
of these. A flattened shape or other shape can also be 

so used, and any appropriate shape can be determined as 
needed. The protective material in the form of dots may 
also be arranged. If the protective material is in the form 
of dots, the shape of each dot can be spherical, colum- 
nar, rectangular parallelepiped, conical, trapezoidal, or 

55 a combination of these. 

[0012] This protective material is provided so as to 
regulate spaces obtained by multiplying the surface ar- 
ea of the adhesive-coated face by the thickness (dis- 
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tance) of the protective material that the adhesive sur- 
face does not come into direct contact with other adhe- 
sive surface orwith the surface of anothersolid on which 
a liquid or a solid is present, such as a fingertip. This 
aspect will be termed a "partially covered adhesive 
face." 

[0013] Meanwhile, the substrate coated with the ad- 
hesive agent is constituted of any one of a synthetic res- 
in film, a regenerated cellulose film, a foamed synthetic 
resin, paper, cloth, wood, bamboo, metal, glass, ceram- 
ic, etc. 

[001 4] When one face side of the substrate is coated 
with an adhesive agent and a partially covered adhesive 
face is provided thereon, the face side that is not the 
partially covered adhesive face comes into contact with 
an object and is fixed to the object by heat sealing. 
[0015] The substrate may also be coated on both 
sides with the adhesive agent, in which case the partially 
covered adhesive face may be on one or both sides. If 
it is on only one side, then the side that is not the partially 
covered adhesive face will be fixed to the object, and is 
therefore used as the side that does not need to undergo 
repeated adhesion and release. 
[0016] If both sides of the substrate are coated with 
the adhesive agent, then tiny through holes can be 
made in the substrate so that the adhesive agent applied 
on one side will also ooze out onto the other side. 
[0017] The substrate face side coated with the adhe- 
sive agent may also be colored. If the adhesive-coated 
surface is colored and further an article is colored with 
white or another color with hiding power, the color given 
on the adhesive-coated surface can be seen through the 
adhered article when the face side coated with the ad- 
hesive agent is press bonded. Such coloration allows 
the adhesion state to be confirmed. 
[001 8] The present invention is intended to be applied 
to the opening of a packaging bag, for instance, to allow 
repeated adhesion and release whenever necessary. To 
this end, the partially covered adhesive face will not ad- 
here even if the protective material side merely touches 
another surface when the bag is opened. However, 
when pressure is applied from the back of the adhesive 
sections, the adhesive surfaces not covered with the 
protective material bend in toward the facing face of the 
solid, and adhere thereto in a dotted pattern. Converse- 
ly, when pressure is applied from the back of the solid 
face, this solid face bends in toward the adhesive sec- 
tions not covered with the protective material, and ad- 
heres only to a limited surface area to form a dotted ad- 
hesion pattern, so peeling takes less force than if the 
entire adhesive-coated surface adheres to the facing 
solid face. Once peeled, the adhesive sections return to 
their original state of being lower than the protective ma- 
terial surface, and therefore do not adhere to other arti- 
cles. 



BRIEF DESCRIPTION OF THE DRAWINGS 
[0019] 

s FIG. 1 is a perspective view of an example of the 
present invention, and FIG. 1 (B) is a diagram of the 
function thereof. 

FIG. 2 is a diagram of when an example of the 
present invention is placed on an article surface. 

10 FIG. 3 is a diagram of the state when pressure is 
applied with a^finger in FIG. 2. 
FIG. 4 is an illustration of the state when peeling. 
FIG. 5 is a diagram of when two partially covered 
adhesive faces are put together facing each other. 

'5 FIG. 6 is a diagram of the state when pressure is 
applied with a finger in FIG. 5. 
FIG. 7 is a diagram of an example of coloration. 
FIG. 8 is a diagram of the action when the example 
in FIG. 7 is pressed. 

20 FIG. 9 is a diagram of an example of the manufac- 
turing of an adhesive tape pertaining to the present 
invention. 

FIG. 10 is a cross section of a midway step in the 
same manufacturing example. 
25 FIG. 11 is a diagram of the final step in the same 
manufacturing example. 

FIG. 12 is a diagram of an example of the applica- 
tion of the present invention to a packaging bag. 
FIG. 1 3 is a diagram of the layer structure in an X-X 
30 cross section of FIG. 12. 

FIG. 14 is a concept diagram of a tensile tester. 
FIG. 15 is a diagram of the structure of a conven- 
tional adhesive label. 

FIG. 16 is a diagram of a conventional adhesive la- 
35 bel that has been half-cut. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0020] The present invention will now be described in 

40 specific terms on the basis of the drawings. 

[0021] FIG. 1 A is a perspective view of an example of 
the present invention in the form of a tape. The surface 
of a tape substrate 1 is coated with an adhesive 2, and 
a mesh-form protective material 3 is provided over this 

is surface. Countless adhesive sections C are formed at 
the portions surrounded by the protective material 3. As 
shown in FIG. 1 B, if a finger should touch this tape sur- 
face, the protective material 3 will maintain a space S 
between the finger and the adhesive surfaces C, so 

so there will be no adhesion. 

[0022] When th is tape is placed over an article surface 
4 as shown in FIG. 2, and pressure is applied with a 
finger or the like from the back of the partially covered 
adhesive face as shown in FIG. 3, the adhesive sections 

55 C of the adhesive agent 2, which are not covered by the 
protective material 3, will bend in toward the facing ar- 
ticle surface 4 and adhere in the form of islands (dots). 
To peel away the adhering partially covered adhesive 
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face, the end of the tape is gripped and peeled as shown 
in FIG. 4, and the tape can be peeled from the article 
surface 4 with less force than if the entire surface were 
adhesive. Once peeled, the elasticity of the adhesive 
sections causes them to return to their original locations 
down inside the protective material, and they will there- 
fore not adhere if merely touched. 
[0023] FIG. 5 is an illustration of placing a tape having 
a partially covered adhesive face over another tape with 
a partially covered adhesive face, with these sides fac- 
ing each other. When pressure is applied from the out- 
side as shown in FIG. 6, this results in portions a where 
the adhesive face adheres to the surface of the protec- 
tive material 3, and portions b where the adhesive sec- 
tion bend inward and adhere. When the tapes are 
peeled apart they return to their original state, each re- 
verting to the original partially covered adhesive face, 
and this makes re-adhesion possible. The adhesive 
force is strong at portions b where the adhesive surfaces 
adhere together, but the surface area at these portions 
is small, so peeling is still easy. 
[0024] The larger are the adhesive sections C sur- 
rounded by the protective material (see FIG. 1), the 
greater is the adhesive strength, and the smaller they 
are, the lower is the adhesive strength. Thus, the adhe- 
sive strength to the surface of an article can be selected 
by adjusting the type and coating amount of the applied 
adhesive agent, the thickness of the protective material, 
and the size of the spaces. 

[0025] In FIG. 7, one or both sides of the opening in 
a packaging bag are equipped with a strip-shaped par- 
tially covered adhesive face according to the present in- 
vention as an easy-open, easy-seal device, and the film 
constituted of an adhesive agent or an adhesive agent- 
coated surface is colored red, for instance, with an ink, 
pigment, dye, etc., while the film constituted of an adhe- 
sive agent or an adhesive agent-coated surface of the 
strip-shaped partially covered adhesive face or the 
packaging bag film on the opposite side is colored white, 
for instance, with an ink, dye, pigment, or the like with 
weak hiding power. FIG. 7 is an example in which the 
partially covered adhesive face is on just one side, d is 
the partially covered adhesive face colored red, and e 
is the portion of the packaging bag film that has been 
coated with a strip of white ink. 
[0026] If the adhesive agent of the partially covered 
adhesive face is not pressed closely against the bag film 
on the opposite side, the color will remain white when 
viewed from the e side, but when the partially covered 
adhesive face is firmly pressed on with a finger to apply 
pressure, the portions where the adhesive agent comes 
into contact appear as red dots against the white strip. 
If this pair of different colors are provided in the facing 
surfaces, it will be possible to tell from either side wheth- 
er the packaging bag is open or completely sealed. 
[0027] FIG. 8 illustrates an example in which the par- 
tially covered adhesive face is provided to just one side. 
In this example, /is the places where the red color of 



the adhesive agent of the partially covered adhesive 
face comes into contact with the face e and shows 
through. 

[0028] Specific examples will now be described. 

5 

Example 1 (Performance test of partially covered 
adhesive tape) 

[0029] As a tape substrate CPP (cast polypropylene; 

10 30 u. film KT made by Okura Kogyo) was coated with an 
adhesive agent (BPS-2411 made by Toyo Morton), over 
which a mesh-form non-adhesive protective material 
(Polyethylene Warifu SSS-T (16 g/m 2 ) made by Nisseki 
Plasto) was laid to produce a partially covered adhesive 

is face. 

[0030] A number of conditions were established for 
the following categories 1 to 3 here. 

1 . Coating amount of adhesive agent: 

20 

(1) 7.6 g/m 2 , (2) 3.8 g/m2, (3) 1 .9 g/m 2 

2. Type of release face: 

25 (1) Release between the protective material 3 

and the article surface 4 shown in FIG. 2 

(2) Release between the protective materials 3 
shown in FIG. 5 

30 3. Pre-pressing conditions for release sheet before 
release 

(1) Repeated passes under a 2 kg roller, fol- 
lowed by 20 minutes under a load of 20 g/cm 2 
35 (2) Repeated passes under a 2 kg roller, fol- 

lowed by 7 days under a load of 20 g/cm 2 

[0031] When applying the above load to each test 
piece, 5 sheets of gauze (type 1 , SF Cross brand made 
40 by Warabi Eizai, meets Japan Pharmacopoeia stand- 
ards) were placed under the test piece. The reason for 
applying the load after first placing 5 sheets of gauze 
under the test piece was to reproduce as closely as pos- 
sible the situation when pressure is lightly applied with 
45 a finger to the partially covered adhesive face. 

[0032] In measuring the peel strength, a test piece 7 
(CPP coated over the entire surface with an adhesive 
agent, measuring 50 x 120 mm) was clamped in the 
tensile testershown in FIG. 14 and pulled at a measure- 
so ment speed of 0.3 m/min and a pulling angle of 1 80 de- 
grees. 

[0033] The reason for setting the width of the test 
piece 7 to 50 mm is that when this partially covered ad- 
hesive tape is furnished to an actual packaging bag, the 
55 width of the opening that is opened with thef ingers when 
the bag is reopened after being sealed is generally 
about 50 mm. Specifically, if the peel strength is meas- 
ured for a test piece of this width, the measurement con- 
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ditions will approximate those of the environment in 
which a bag is generally used. 
[0034] Measurements under the above conditions 
yielded the following peel strength measurement values 
(units: g). 



Table 1 



A. When the release fe 


ce is as 


n2-(1) 




Load/coating amount 


1-(1) 


1-(2) 


1-(3) 


3-(1) 


243.2 


130.5 


61.8 


3-(2) 


248.5 


119.6 


73.4 


Table 2 


B. When the release fa 


ce is as 


n 2-(2) 




Load/coating amount 


1-0) 


1-(2) 


1-(3) 


3-(1) 


359.0 


202.3 


95.1 


3-(2) 


362.1 


196.8 


126.3 



[0035] The above test results revealed the following. 



(1) Peel strength rises along with the coating 
amount of adhesive agent. Therefore, the peel 
strength can be kept to the target value by adjusting 
the coating amount of adhesive agent coating. 

(2) Compared to test A between a protective mate- 
rial and another article surface, the adhesive 
strength is generally higher with test B between pro- 
tective materials. For instance, with a resealable 
plastic bag that requires quite strong adhesion, the 
inventive partially covered adhesive tapes can be 
affixed by heat sealing to both sides of the bag 
opening, and the protective materials can then be 
stuck together. 

(3) As is clear from a comparison of pressing con- 
ditions 3-(1) and 3-(2), the peel strength of the ad- 
hesive tape of the present invention undergoes sub- 
stantially no change over time, instead maintaining 
a stable strength. 

(4) The heat seal strength usually required of a can- 
dy bag is 300 to 400 g, and the peel strength should 
be no higher than this in order to allow the bag to 
be properly resealed and reopened. Therefore, the 
adhesive agent used in the above tests is an exam- 
ple of one with which a suitable peel strength can 
be set by adjustment of the coating amount. 

Example 2 (Manufacture of partially covered adhesive 
tape) 

[0036] As shown in FIG. 9, a separator 1 3 with a width 



of 600 mm was coated on its surface with a release 
agent and wound in a roll of a specific length. An adhe- 
sive 2 was applied over this release agent side in stripes 
10 mm wide and 10 mm apart. A polyethylene film 560 
s mm wide and 30 u. thick was applied as a tape substrate 
1 over the face side coated with this adhesive agent 2, 
and wound. The cross sectional layers here had the 
structure shown in FIG. 10. 

[0037] This roll having the structure shown in FIG. 1 0 
10 was unrolled, and while the separator 13 was removed, 
a protective material 3 with a width of 560 mm was 
placed over the surface of the adhesive 2 and wound. 
As a result, the partially covered adhesive face shown 
in FIG. 2 and having a polyethylene film as thetape sub- 
's strate 1 was formed. 

[0038] The rolled partially covered adhesive face with 
a width of 560 mm was cut along the slit lines shown in 
FIG. 11 to manufacture partially covered adhesive tapes 
with a width of 20 mm (an adhesive layer with a width 
20 of 10 mm plus a non-adhesive layer with a width of 5 
mm on either side). 

Example 3 (Use of the partially covered adhesive tape) 

25 [0039] A CPP (cast polypropylene) film 30 u. thick was 
laminated with an OPP (biaxially oriented polypropyl- 
ene) film 20 \i thick to provide a composite film with an 
OPP/CPP structure. The partially covered adhesive 
tape 6 shown in FIG. 12, which had a width of 20 mm, 

30 was sandwiched between the composite films, and was 
heat sealed to fasten it to the CPP side of the composite 
films. The composite films having the partially covered 
adhesive tape therebetween were heat sealed at their 
three sides (the bottom and the two lateral sides) with 

35 the CPP side on the inside to form a bag, the result of 
which was a three-sided bag equipped with a partially 
covered adhesive tape. The X-X cross section of this 
tape portion had the structure shown in FIG. 12. 
[0040] A three-sided bag such as this is filled from the 

40 top with candy or other such contents, after which the 
top is heat sealed as in FIG. 1 2, and after complete seal- 
ing the bags are distributed among ordinary consumers. 
When the package contents are put in, this partially cov- 
ered adhesive tape is not sticky on its surface thanks to 

45 the function of the protective material, so no problems 
are encountered in the filling process. 
[0041] After the ordinary consumer who purchases 
this product opens the bag at line A, he or she runs his 
or her finger along the partially covered adhesive tape 

so to apply pressure, which causes the tape to exhibit its 
adhesion and allows the bag to be resealed. The bag 
can be repeatedly reopened (re-released) and resealed 
(re-stuck) as needed, which prevents any drop in the 
quality of the contents after the bag has been opened. 

55 [0042] When the contents are removed with the fin- 
gers, the partially covered adhesive tape does not feel 
sticky to the touch, and this makes thetape much more 
convenient to use for the consumer. 
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INDUSTRIAL APPLICABILITY 

[0043] The present invention involves providing a pro- 
tective material to a face side coated with an adhesive, 
and suitably adjusting the spaces obtained by multiply- s 
ing the surface area of the adhesive sections by the 
thickness (distance) of the protective material. This al- 
lows repeated adhesion and peeling. Also, because of 
these spaces, the tape having the partially covered ad- 
hesive face does not feel sticky, and is also easy to me- '0 
chanically attached to a packaging bag. Furthermore, if 
the adhesive agent orthe face coated with the adhesive 
agent is colored, the user can tell the extent of sealing. 



Claims 

1. An adhesive sheet capable of repeated adhesion 
and release, wherein a non-adhesive protective 
material layer is provided to a substrate surface on 20 
a side coated with an adhesive agent so that spaces 
obtained by multiplying the surface area of adhe- 
sive sections by the thickness of the protective ma- 
terial are regulated. 

25 

2. The adhesive sheet capable of repeated adhesion 
and release according to Claim 1 , wherein the face 
side coated with the adhesive agent is colored, 
making It possible to confirm adhesion through an 
article to which the adhesive sheet is to be adhered. 30 
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FIG. 1(A) 
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FIG. 2 
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FIG. 3 
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FIG. 4 
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FIG. 5 
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FIG. 9 
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FIG. 13 
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FIG. 14 
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FIG. 15 
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